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(57)Abstract: 

PROBLEM TO BE SOLVED: To excellently 
compensate chromatic aberration including g-line in 
an optical system used with a light source of white 
light or multiwavelength by satisfying a specified 
condition when the inclination of the refractive index 
distribution of a radial type graded index lens is 
different for every wavelength. 

SOLUTION: This system uses a radial type graded 
index lens having a refractive index distribution from 
the optical axis to the radial direction and the lens 
satisfys the condition: AGgF<0.5. Here, A0gF is a 
value represented by A0gF=&verbar;A0gF(e)-A0gF 
(0)&verbar;. In the equation, A0gF(e), A0gF(O) 
represent partial dispersion ratios at the effective 
diameter (r=e) and on the optical axis (r=0) of the radial type graded index lens and is 
given by 0gF(r)=&verbar;ng(r)-nF(r)&verbar;/&verbar;nF(r)*nc(r)&verbar;, where, ng(r), nF 
(r), nc(r) are r efractive indices at the radius r for g-line, F-line and C-line. 
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[00 5 5 ] 

(5-2) -0. 1<1/v..f <0. 1 

***«># 9* S\ 

(4, 4-ffeKM(OMIE{;: t otMT-fcS^# (1) Sr 
«Mt5ri^S4U'. X*3BW<03fe**SrilM!lJ<S© 
20 3fe4t»|cH:«Eb-r6i|Ra<o«jE«>ltUV'X— 

tc 9 5*7VU xXSrJH V 'T fe KMSrttiE-r 

54C46KJ4, ^# (1) 43 474^# (2) foSV'14^# 
(2) *54t«fc# (3) Sr*JB-f-Sitisa*UV' 0 
[0 0 5 6 ] 44c, ±&(0&fI3M£Sr®Si~5^v : TA' 
Mffit^#^bxXSr¥<fcT*fHV'5Ci: t nltgT'fc!), 

wirtBlig-e 

fc5„ 

[00 5 7 ] 44c=^^ hSrS^i-5^-ic(4, 

(Flwf47v>T7^ffitfT^^4[n-'>'XSr 1 tfc<0^)HV'3 r. 

30 iiSgtU'o 

[005 8 ] 44c, If 

ft447, «&*«, m*mk. 

m. xut"®gs, w«A*aws«f«53t^*i l 

[00 5 9 ] 44c, 

JSffrWfr 1^X14, 

Sfff«ftSr54 (a) (cr^i--*S:-C)fifab-C^-5 
tf. ^ (a) 

-&t, bnsrs; (a) 

40 -rSbi^PTtgT-fc-So 

[00 60] 44c, (4 #|^FIS*cO® 

^f5«$n4ct<otr;i5g^§ti.-r, 
«$^4c«^SriSSbrv'tit44V' 0 
[00 6 1 ] 

[^BJ(OH^(0^fiS] 0rb^0J(O3t^(O^SS(O®ffi 
Sr TIE#^ iS0iJ Sr 1 1 \z®. W X 5. 

HJStfiJ 1 



yxi 




9 



( 6 ) 



10-78543 



10 

r 3 =-435.1991 d. =196.1227 

r < = °° (-ft) 

WL No N. N. 

dl 587.56, 1.70000, -7.8900 X 10' s , 5. 4463 X 10' 1 0 

CB. 656.27, 1.69533 , -7.8922 X10 s , 5.4521 X 10' ,0 

F m 486.13, 1.71089, -7.8845 X10' 5 , 5.4647X10''° 

gjgi 435.84, 1.71972, -7.87 96 X10' s , 5.4187X10' 10 

A 0.f =1.7 X 10'" , 1/Vi =-1.0X10'*, 1/Vi (g) =-6.0X10'' 
v.fc =5.0 X 10'" , v.f =2.0 X10'", W^l@e=36. 86 , A.* =0.106 
L N , „ e * 1 = 1.0 X 10" 8 [00 6 2] mMM 2 

l-t 

f =200 , F — =5. 6 

r. =oo ($£t>) di =30.0000 n, U yX) 

r. =°o d: =191.28 7 3 

r • =°° C®) 

WL N. Ni N. 

dm 587.56, 1.70000, -8.45 1 4 X10' s , 6.5243X10''° 

Cm 656.27, 1.69533, -8.4509 X10'\ 6. 5605 X 10' 1 0 

FI 486.13, 1.71089 , -8.4534 X 10' 5 , 6. 5624X10' 10 

g m 435.84, 1.71972, -8.4542 X 10' 5 , 6.4780X10'*° 

A 0 * r =7. 0 X10' s , 1/Vi =3.0X10", 1 /Vi (g) = l. 0 X10' * 

v.tc =3.0 X10'*, v..f =1.0X10", e =18. 78 , A. <=0.03 

S N 1 4 e ‘ * = 8.1 X 10~ e [ 0 0 6 3 ] JgJfetfiJ 3 



f = 


200 , Fty/<-=3. 


5 , 


2 a> = 12. 3° 






r i 


=92. 1037 


d. 


= 23.8235 


ni 


(IPMuyX) 


r i 


=74. 8597 


d 2 


= 5. 1710 






r 9 


=45 . 9880 


d* 


= 15.6257 


n * 


= 1.83400 v* =37.17 


r * 


=36 . 5604 


d * 


= 18.9259 






r s 


= °° (»$) 


ds 


= 0. 6255 






r « 


=218.9472 


do 


= 7. 4011 


n i 


= 1.60342 v, =38.01 


r 7 


=-725. 0040 


df 


= 124. 6556 






r $ 













m 

WL No Ni N« 

di 587.56, 1.65000 , -8.0403 X10'\ -1.5195 XI O'* 

Cm 656.27, 1.64512 , -8.0826 X10' s , -1.5479 XIO'* 

F m 486.13, 1.66138 , -7.9385 X 10' 5 , -1.4948 XIO'* 

g^ 435.84, 1.67083, -7.8549 X 10' 5 , -1.4037 X10'° 

A fl.r =4.3 x 10'*, 1 /Vi =-1.7X10'*, 1 /Vi (g) =- 1 . 0 X 10 '* 
v.fc =-4.9X10'*, v,.f =-2.8X10'*, Ws&Se =33. 56 , A. 4=0.092 
iNi.e*'=- 1.9 x lCT" [00 64 ] ^SSs#'J 4 

f =0. 77, =4.7 , 2 w =113.3°, @)#S £B£9mm 

r i =«> di =0.3200 m =1.51633 vi =64.15 

r > =0. 4025 d ■ =0. 2229 

r . =°o d. =0.6556 n» =1.84666 v, =23.78 

d. =0. 1380 



r . =-0. 9538 








(7) 




: 


11 








12 


r 5 =°° ($*?) 


ds 


= 0. 6316 






r « =2. 1852 


de 


= 0. 8955 


n. mm 


r * =-3. 2816 


di 


= 0. 3800 






r • =°° 


d. 


= 0. 7500 


n. =1.53172 


v 4 =48. 91 


r , =oo 


d s 


= 0. 0048 






r m =°° (i&) 

mm 










WL N. 


Ni 




N« 


n s 


d$l 587.56, 1.65000 , 


-1.5405 XIO' 


’, 1. 5784 X 10 1 , 


2.9179X10" * 


C$1 656.27, 1.64512 , 


-1. 


5400 XIO' 


‘, 1. 5784X10”, 


2.9179X10" ! 


F$1 486.13, 1.66138 , 


-1.5418 XIO' 


', 1.5784X10”, 


2.9179X10" 1 


g$l 435.84, 1.67088 , 


-1. 5430 XIO' 


', 1.57 84X10”, 


2.9179X10" 1 



A0w=4.O XIO" 4 , 1/V. = 1.2 XIO”, 1 / V . (g) = 8. 0 XIO" 
V.rc =1.7 XIO". v 1 1 f =9.6 XIO' 1 , l/v» =4.2 X 10" ! 
e =0. 66, A. d =0.035 

£ N i e * ‘ = 3.2 x 10‘* [00 6 5 ] mMW 5 



f =0. 59, — = 


3.4 , 


2 a> = 113. 2 ° , 


9 mm 


r i =°° 


di 


= 0. 3200 


ni 


= 1.48749 vi =70.21 


r> =0.7618 


d* 


= 0. 3792 






r i =°° (Ml *3) 


ds 


= 0. 0300 






r < =oo 


di 


= 0. 8916 


n 2 




r s =-0. 6460 


ds 


= 0. 3569 






r i =oo 


d e 


= 0. 7600 


n a 


= 1.51633 v * =64.15 


r t = 00 
r i =°° (W) 


dr 


= -0.0075 






WL N. 


Ni 




N, 


N. 


d^ 587.56, 1.69680 


, -3. 


5000 XIO' 


‘, 3.5660X10”, 1.4540 


CB 656.27, 1.69297 


, "3. 


55 8 3 XIO' 


l , 3.6254X10”, 1.4782 


F $1 486.13, 1.70552 


, -3. 


3639 XIO' 


, 3.4273X10”, 1.3975 


gB 435.84, 1.71234 


, -3.4033 XIO' 


, 7.9916X10”, -1. 3650 


A 0 « r =1. 8 XIO" 1 


, 1/V, =-5. 


6X10" 1 


, 1/V. (g) = l. 1 XIO” 


v.fc =-8.9X10” 


, V. 


II 

o 

X 

© 


W$fge=0.42, A-- =0.042 


d e" = 1.9 x 10”= 






[00 6 6 ] MMm 6 



i$m= 1 , NA = 0. 073 , ^5 = 0.98, ifeWSgBg 4 . 9 mm 



r i 


= 10. 2360 


di =21.3300 


m 


= 1.62004 v. =: 


r s 


= oo 


d 2 =3. 2080 


n * 


(JB* ffMU'X) 


r * 


— CO 


d , =1. 6240 






r * 


= oo 


d* =3.2080 


n * 




r s 


= oo 


d & =21.3300 


rii 


= 1.620 04 v. =: 


r e 


=-10.2360 


d b =4.8999 







r t =°o (^) 

WL N. N. 

587.56, 1.66400 , -7.5000 XIO' 1 

CB 656.27, 1.65879, -7.4966 X 10’ ’ 

F B 486.13, 1.67617 , -7.5080 XIO” 

gB 435.84, 1.68636 , -7.4906 >€«0" ’ 








(8) 
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14 


A 0 . p =1 . 5 XlCf 1 


, l/V, =1.5 


XIO'*, l/V, 


(g) = -2.3X10' ’ 


v.pc =1.5 XIO’’ 


, v« 


.f =-2.3X10'*, = 


= 1.32, A. . =0.013 


IINh e*' = 0 

t-l 






[006 7] HtSM 7 


f =4. 83 —8.29—14.38 


, — =2 


8 —3. 0 —3. 9 




2 <u =70. ¥ ~42. 5° ~24. 8? 








r i =26. 2532 


dl 


= 2. 6000 


n. =1.77250 


VI =49.60 


r * =76 . 0387 


d: 


= d, mm 




r* =10 . 9651 


d * 


= 1. 0000 


m =1.84666 


v* =23.78 


r 4 =5. 1833 


d 4 


= 4. 2692 






r 5 =-18.5991 


ds 


= 1. 0000 


ns =1.48 749 


vs =70.21 


r e =6. 0022 


de 


= 2. 4000 


n 4 =1.84666 


v 4 =23.78 


r 7 =13 . 6560 


d 7 


= d. mm 




r s =oo (JS&I 9 ) 


ds 


= d. mm 




r 9 =23.3185 


ds 


= 15.9260 


n s u- xx) 


r 1 0 =-20. 2536 


di 


• = d< mm 




r 11 =00 


d 1 


1 =4. 2200 


n* =1.61700 


ve =62.80 


r 1 2 =00 


di 


2 = 1. 0000 






r 1 s =00 


di 


,=0. 8000 


n 7 =1.51633 


v 7 =64. 15 


r m =00 


d 1 


4 = 1. 1931 






r , 5 =<» (&) 










f 4. 83 


8.29 


14.38 




D , 1.00000 


7.38243 


10. 82331 




D » 11.82334 


5.44086 


2.0000 




D . 6. 39368 


4.48772 


1.00000 




D. 4. 93186 


6.83784 


10.32555 




ffi iff 










WL No 


Ni 




Ns 




dB 587.56, 1.75000 


, -1.5595 X10" 


, 3.3947X10'" 




656.27, 1.74550 


, -1. 5698 X10' ’ 


, 3. 3930 XIO' 6 




486.13, 1.76050 


, -1. 5356 X 10' * 


, 3.39 63X10' * 




435.84, 1.76876 


, “I- 


5112 XIO'* 


, 3.1693X10 " 




A 0.p =1.8 XIO’’ 


, l/V. =-2.2X10'*, l/V, (g) = -1.6X10'* 


v.pc =2.5 XIO'* 


, V « 


.p =-1.0X10'*, = 


=4.73, A-j =0.033 


£n„b"= 1 . 7 x io- s 






[00 6 8 ] mM&l 8 


f =0. 65, Fty/<- = 


4.25, 


2 co =113 


, WolfcSSM. 9 mm 


r 1 =00 


d 1 


= 0. 3200 


n 1 =1.51633 


v 1 =64. 15 


r * =0. 4397 


d: 


= 0. 1672 






r 1 =°° 


d* 


= 0. 7894 




r « =°° (&£ *9 ) 


d 4 


= 0. 2910 






r s =2. 1800 


ds 


= 0. 5912 


ns =1.88300 


v s =40. 78 


r b =-1.2158 


de 


= 0. 3800 






r 7 =00 


d» 


= 0. 7500 


n< =1.53172 


v 4 =48. 91 


r 1 =00 

r » =«» (^) 


d> 


= 0. 0060 






WL No 


Ni 




N* 


N* 


587.56, 1.65200 


, -5. 


4253 XIO 1 


, 6. 6408 X 10 1 , 


1.0097 


656.27, 1.64616 


• -5. 


3145 >530 1 


, 6. 5052 XIO 1 , 


9.89 07X10' 1 




(9) 



10-78543 
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16 


486.13, 1.66562, 


-5. 


6836 X10' 1 


, 6.9570X10", 1.0578 


g W 435.84, 1. 67733 , 


-5. 


9247 XIO" 


, 7.2632X10", 1.1002 


A 0 • r =1 . 1 XIO", 


1 /Vi = 6 . 8 


X10", 1 /V> (g) = 4. 4 X 10 " 


v.rc = 6.8 XIO' 1 , 


V * 


.f =4. 4 X 1 0" * , =0.33, A. .=0.05 


a e ‘ * = 2.7 x 10-” 






[00 6 9 ] HJfcM 9 


f =2. 74, F-r'Ss<—=2. 


8 , 


2 co= 68 . 1 


o 


r . =3. 0226 


di 


= 1. 7507 


n, 


r» =1.4700 


d * 


= 1. 6154 




r • =°o m<o) 


d a 


= 1. 1572 




r . =3. 7806 


d< 


= 2. 4588 


n 2 =1.69680 v, =55.53 


r 5 =-2 . 2830 


d 5 


= 0. 7143 




re =oo 


d « 


= 0. 7500 


n* =1.48 749 va =70.21 


r 7 =°° 


d 7 


= 1. 1839 




r . =°° (a&) 
















K =0 , A. =3.1652X10 


- 2 

> 


A' =5. 4023X 10 s , A' =5.2354X10'' 


U-VX 









WL N 


0 


Ni 


N, 


587.56, 1. 


60000 , 


- 8 . 0063 X 10' 


-2.4555 XIO 1 


C& 656.27, 1. 


59400 , 


-7. 7381 XIO' 


’, -2.3621 XIO" 


F m 486.13, 1 . 


61400 , 


- 8 . 5860 X 10' 


’, -2. 6962 XIO' ’ 


gl 435.84, 1. 


62646 , 


-a 8951 XIO' 


’, -2.9391 XIO" 


A 9 « f =2. 9 


XIO * , 


1/Vi =1.1 


XIO", 1/V. (g) = 3. 9 XIO" 


V • F C =2. 2 


X 10' 2 , 


v..f =1.8X10", e =2.22, A.. =0.99 


e * 1 = - 6.0 X 10 


-* 




[0070] MMM 1 0 


i =3.5 , Ffy^-=2. 


00 

to 

e 

II 

a 


5° 


r ! =oo 




d 1 =0. 9995 


n, 


r * =oo 




d* =2.4180 




r a =oo GR9) 




da =1.9120 




r . =5. 7262 


d « =2.1687 


n> =1.49241 v. =57.66 


rs =-2. 0588 


ds =1.1430 




r « = oo 




de =0.7500 


n* =1.48749 v> =70.21 


r 7 =oo 




d ? =1.1699 




r . =°o (^) 
















(I4ffi) K=0 


, A« = 


-4.0591 XIO' 


A« =1.7649X10" 




A. = 


-2.9442 XIO' 


J 


(!S 5 35) K=0 


, Ai = 


1.2889X10"* , 


A. =-3.2348 XIO" 




A. = 


2.0091 XIO'* 












WL N 


0 


Ni 


N. 


587.56, 1. 


60000 , 


-6.1989 XIO' 


’, -1. 0393 XIO' ’ 


656.27, 1 . 


59400 , 


-5.9922 XIO' 


’ , -1. 0046 XIO' ’ 


F m 486.13, 1 . 


61400 , 


-6.6810 XIO' 


’, - 1 . 1201 XIO' ’ 


gm 435.84, 1.62646, 


-7.1807 XIO' 


*, -1.2024 XIO" 


A Q • f =2. 6 


xio" , 


1/Vi =1. 1 


XIO", 1/Vi(g) = 8 . 1 XIO" 


V , F C =1.1 


xio" , 


V..F = 8.1 Xio", W$rge=1.98, A.. =0.04 



50 




17 

£n, «©*' = - 1.6 X 1Q-* 



( 10 ) 



[0071] mmm i i 



10 - 

18 



f =0. 96, =4.25, 

r i =oo d i 

r i =°° d i 

r. =-1.7433 d. 



2 o> = 112. 9 ° . Sg®t9mm 
= 0.3000 m =1.51633 v> =64.15 
= 0. 1500 

= 2. 3691 n . U VX) 



r . =-0. 9326 
r s =°o 



d. =0.3800 

d i =0.7500 n. =1.53 1 72 vo =48.91 



r e =oo 



d . =0. 0023 



r i =°° (-(S) 

WL No 

d B 587.56, 1. 57000 , 
Ci® 656.27, 1. 56715 , 
486.13, 1.57665 , 
gB 435.84, 1.58176 , 
A 0.f= 1.O X10' 1 , 
v • f c =2.6 XIO'*, 
^N u e gi = 4.0x 10" a 



Ni 

-1.8143 X 10 
-1.7983 X 10 
-1.8517 X10 
-1.8795 X 10 



N: 

9.8792 X 10' 

9.7920X10' 

1.0083X10' 

1.0115X10' 

1/Vi =2.9 X10*\ 1 / Vi (g) — 1. 5 XIO* 

v • * f =1.4X10'*, ^^®e=0.65, A B «=0.06 
[0 0 7 2 ] mtiBffl 1 2 



Ns 

-1.8066 XI O' 
-1.7907 XI O' 
-1.8438 XI O' 
-1.8621 X10' 



{g^ = 10, NA = 0. 25, 
r i =°° (3K9) 

r i = °o 
r » =31. 5066 
r . =17 . 9547 
r s =13 . 6359 



»«5®*WD=11.5, [fei®IH=llmm 
d! =11.5000 
d» =26.7629 n. (fflS 

do =2.7789 

d. =7.1016 n. U X'X 2 ) 



ffi iff WxX 1 
WL N. 
dB 587.56, 1.65000 
CB 656.27, 1.64512 
F m 486.13, 1.66138 
gB 435.84, 1.67083 
A 9 ■ f =6. 0 X10" 



No N. N. 

-1.5739 XIO*, 4.9004X10 “, -6.6825 XI O'* 

-1.5542 X10'\ 4.9004X10'*, -6.6825 XIO'* 

-1.6200 X10'*, 4.9004X10'*, -6.6825 XI O'* 

-1.6604 XIO"’, 4.9004X10"*, -6.6825 XIO * 

1/Vi =-4.1X10'*, 1/V, (g) = -2.9X10' ’ 



v • f c =-1.8X10 



£n n e-*' =-l. Ox 10'* 



V..F =-1.1X10'*, taie=4.9 



A.d =0.028 



WL N» 

d m 587.56, 1. 65000 , 
C$jl 656.27, 1.64512, 
Fi 486.13, 1.66138 , 
gB 435.84, 1.67083, 
A 9 , r =2.5 XIO'*, 
v.Ft =6.0 XIO'*, 

I! Ni < e *' = 3.2 x 10'* 



Ni No No 

-1.1724 XIO'*, -2.5995 XIO' 7 , 3.5117X10'* 
-1.1736 XIO ", -2.5985 XIO' 7 , 3.5187X10 * 

— 1.. 1688 XIO'*, -2.6014 XIO' 7 , 3.4926X10 * 
-1.1654 XIO'*, -2.6050 XIO' 7 , 3.4704X10'* 
l/V, =42 XIO'*, 1 / V i (g) = 2. 6 XIO'* 
v.f =3.7 XIO'*, W$J^e=5.1 , A. o=0.038 
[00 7 3 ] 1 3 



fgm = 20, N A = 0. 4 , tbf^£gfiSWD=2.92, ^ ifii I H = 1 lmm 
r i =°° iMt'O) do =2 9234 

n =-7 . 0050 do =14.0168 m 

ro =-21.7010 do =21.7093 



7 8 5 4 3 







( 11 ) 
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19 20 

r. =38. 5480 d. =4.5512 n. (® l" i'X 2 ) 

r * =17 . 2541 

ffi£r i 

WL Nr N. N. 

dM 587.56, 1.65000 , -4.8005 X 10' ’ , -3.4095 XIO" 

CM 656.27, 1.64512 , -4.7988 X 10' ’ , -3.4509 XIO" 

FM 486.13, 1.66138 , -4 8026 X 10' 1 , -3.4578 XIO" 

gM 435.84, 1.67083, -4.8021 XIO", -3.5223 XIO" 

48.r=1.9 XIO’, 1/Vi =&0 XIO", 1/V. (g) = -1.0X10" 
v.fc —-2. 0 X 10’ * , V..F =-l. 3 X 10 1 , #glte=4.7 , A.«=0.089 
SNioe*'^- 1.1 x 10- 



WL No 
dM 587.56, 1.65000 
CM 656.27, 1.64512 
FM 486.13, 1.66138 
gM 435.84, 1.67083 
A 9 . r =4.4 XIO ' 1 
v.fc =6.7 XIO ' 1 

£ Ni < e “ = 1.8 x 10- 



Ni N. 

-1.6941 XIO", 7.0683X10" 

-1.6794 XIO", 7.1329X10" 

-1.7326 X 10" , 7.2042X10" 

-1.7696 XIO", 7.3600X10" 

1/Vi =3.1 XIO", 1/V. (g)=2. 2 XIO" 
v..f =-6.4X10", =3.99, A-o =0.025 

[00 74 ] mMM 1 4 



mm= 40, NA = 0. 64, tbfPSgBtWD=0.61, HkiSi I H = llmm 



r i =-3. 2794 


d i 


= 2. 4788 


n i 


= 1.49700 vi =81.61 


r : =-2. 1531 


d 2 


= 0. 0500 






r « =- 6 . 8320 


d. 


= 18.1895 


n j 




r * =-14.6361 


d« 


= 13.3407 






r 5 = 12 . 8668 


d 5 


= 12.1630 


n j 


= 1.88 300 vi =40.78 


re =6.2581 




















WL No 


Ni 




N* 


N* 



dM 587.56, 1.65000, -1.7589 XIO", -2.7403 XIO", -5.6429 XIO" 

CM 656.27, 1.64512 , -1.7725 XIO", -2.7968 XIO", -5.7091 XIO" 

Fi 486.13, 1.66138 , -1.7270 X 10" , -2.6173 XIO", -5.4950 XIO" 

gi 435.84, 1.67083 , -1.7011 X 10" , -2.5096 XIO", -4.6903 XIO" 

A 6 . r =5. 0 XIO", 1/V. =-2.6X10", 1 / V. (g) = -1. 5 X 10" 

v.fc =-2.2X10", v.f =-1.3X10", =6.06, A.i=0.069 

t N t d e * * = - 4.0 X 1CT 8 [00 7 5 ] JgJ£0iJ 1 5 

i-e 

i$%Z=4 , NA = 0. 11, StlfPS§Bi WD =26, ^iSlH = llmm 



r i 


= oo 


di =0.1700 


n i 


= 1.52100 


vi =56.02 


r a 


— oo 


d* =26.0000 








r * 


= 132.5540 


d, =6.7259 


n a 


asffimfrtt u >-/) 


r < 


=22 . 4861 


d * =5.3177 








r s 


=-62.2104 


ds =7.2321 


n * 


= 1. 43875 


V . =94. 97 


r « 


=-12.0698 






















WL No 


N 1 


N* 




N» 


dM 


587.56, 1. 65000 , 


-9. 6284 X 10 4 , 


1.1792X10", 


5.7019X10' ’ 


CM 


656.27, 1. 64512 , 


-9. 6436 >6?0‘ 4 , 


1.1804X10", 


5.7076X10' ’ 
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F$l 486.13, 1. 66138 , 


-9. 5930 X 10' * 


1. 1764X10' \ 5.6886X10'’ 


435.84, 1.67083 , 


-9. 5292 X 10' * 


1. 1708 X 10 s , 5.6043X10'' 


A 9 ‘ • =4. 7 X10' 1 , 


1/V> =-5.3X10"’, 1/Vi (g) = -6.6X10‘ ’ 


v.fc =6.1 XIO'’, 


v, if =3.9X10’, W^b@e=5.51, A.d=0.018 


£N, 4 e ,,i = 1.1 x 10-* 

i-£ 




[ o o 7 6 j rnmn 1 6 


f =4. 8 , =2 


00 

to 

e 

II 

ft 


o 


r. =6.9451 


di =3.0000 


n. =1.52542 v, =55.78 


r i =oo 


d* =2.5026 


n« =1.52542 v« =55.78 


r » =oo (gji?) 


d* =0.1000 




r 4 =°o 


di =17.5594 


n, 


r & = °° 


ds =0.7500 


n. =1.48749 v. =70.21 


r e =oo 


de =1.1898 




r r =°o (ft) 












K =-l. 5748 , A* =1. 5864X10' 3 , A« 


= 1.3706X10' 5 


A* =-l. 


9519 X 10'* , A 


>»=3. 31 78X10' s 


mtf 






WL N. 


N. 




d$U 587.56, 1.66400, 


-7. 5000 X 10' ’ 




656.27, 1.65879 , 


-7. 4966 X 10' ’ 




486.13, 1. 67617 , 


-7. 5080 X 10' ’ 




435.84, 1.68636 , 


-7. 4906 X 10' ’ 




A 9 ■ r = 6 . 3 X10' 1 , 


1/V. =1.5 


X10 ’, 1/V. (g) = -2.3 XIO' ’ 


v.rc =1.5 XIO'’, 


v..F =-2.3X10 ’, ^a@e=2.14, A. i =0.034 


£ N ( d e 11 = 0 

«-£ 




[00 7 7 ] MMffl 1 7 


f =3. 1 , FtX/<-=2 


8 , 2 co=65. 4‘ 




r ■ =°° G&9) 


di =0.1000 




r i =oo 


d i =4.6740 


n. 


r * =— 3. 7203 


d* =1.9817 




r . =7000. 0000 


di =0.0010 


n. =1. 0 X10’ v. =-3. 45 


r s =°° 


ds =0.5000 


n. =1.45851 v. =66.75 


r « = oo 


de =0.7500 


n* =1.53172 vf =48.91 


r 7 =°° 


d? =0.0032 




r . =<» (•(£) 












(SB 4ffi) K=0 , A. = 


-2. 1097 X10* s , 


A« =5.0147X10'' 


A. = 


=-3.0443 XIO" 7 , 


A, o =-1.3 3 65 XIO'' 








WL N» 


Ni 


N* N > 


di$l 587.56, 1.70000, 


-1. 4314 XIO \ 


-7.4587 XIO'', 3.4977X10'* 


OB. 656.27, 1. 69580 , 


-1. 4176 XIO" \ 


-7.4587 X10 *. 3.4977X10'* 


F^ 486. 13, 1. 70980 , 


-1. 4636 XIO" \ 


-7.4587 XIO'*, 3.4977X10'* 


g$l 435.84, 1.71757, 


-1. 4899 XIO" \ 


-7.4587 XIO'*, 3.4977X10'* 


A 9 . r =3. 0 X10", 


1/V. =3.2 


X10 ’, 1/V. (g) = 1.8 X10“ 


v,f c =2.5 X10' 1 , 


v..f =1.4X10’, WSfrS e =1.86, A. i =0.044 


£ N i d e * s = 5.6 x 1(T 8 

i-E 




[0078] MMM 1 8 


f =3. 4, =2. 


5 , 2 co =59. 8° 




(13) 



¥fffl¥- 10-78543 



23 
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r . =2. 7792 


d, 


= 1. 9911 


n i (®{Ff *4MfrU^X) 


r * =2. 0705 


d * 


= 1. 8771 




r * =oo (j R9) 


d* 


= 1 . 1110 




r 4 =13. 5558 


d 4 


= 2 . 8020 


n* =1.79 9 52 v, =42.24 


r 5 =-2 . 3302 (##05) 


d s 


= 0. 9255 




r 5 =oo 


d e 


= 0. 7500 


m =1.48749 vi =70.21 


r r =oo 


dr 


= 1 . 1676 




r . =°° (ft) 
















K =0 , A* =1. 6094X10 


■ 2 

9 


A 8 =~1. 


4276 X 10'\ A* = 6 . 3419 X’ 4 


H Jfr lx v jx* 









WL N. N. N. 

dB 587.56, 1.50000 , 2.9522X10'*, 8.9433X10“ 

CB 656.27, 1.49400 , 3.0407X10'*, 9.2116X10“ 

F B 486.13, 1.51400 , 2.7455X10 *, 8.3172X10“ 

gB 435.84, 1.52756 , 2.4308X10 *, 7.4093X10“ 

A 0 . f =1. 3 X10“, 1/Vi =-1.0X10“, 1/Vi (g) = -1.1X10“ 
v.rc = 1.8 X 10* , v,«f =5.7X10“, W$J@e=2.48, A. <=0.052 
£ N 1 4 e * * = 3.4 X 10"* [00 7 9 ] 1 9 



f = 


3.4, =2. 


8 , 


2 co=60. 4° 






r i 


=3. 9329 


di 


= 2. 1359 


n, =1.584 23 


v i =30. 49 


r * 


= 1. 9115 


d* 


= 0 


n * = 1 . 0 X 1 0 * 


v * =~3. 45 


r i 


= 1. 9114 


d * 


= 1. 5050 






r 4 


= <*> GR*3) 


d ♦ 


= 1. 3716 






r 5 


=4. 6967 


ds 


= 3. 3378 


n. =1.69 680 


v j =55. 53 


r « 


=-2 . 9928 (##ffi) 


d 8 


= 1. 8296 






r 7 


= oo 


d t 


= 0. 7500 


n 4 =1.48749 


v 4 =70.21 


r i 


= oo 


d. 


= 1. 2084 






r » 


=°° (ft) 











S#f3t 

(®3ffi) K=0 , A. =9.1010X10“, A. =-6.4422 X10“ 



K =0 , A* =1.1402X10 *, A« 
Xcfcbr. , r. , ••• d 

i , d. , n 

i , m , "■ Ji#l^:xX<Offi#T^, vi , vi , ••• 

ii=& u r y 3 . 

[0080] ±iE^ 0 ijco 5 i jim i j-^-r 

yx ltfci 

^*li. 7-^7 

/I'Mm &r ^ u 7 X V ' 7 c r t Jw i 9 tt -hfeUxM 

ftfrJ^MELTt^o f-fc. Hi£ 0 ij 1 <D#^*Ji. 7^ 

( 1 ) gr®Sb-C*3t), 

XtU-ioT, dB, FI, gl ©4 StftCOfeUX 

Sit. 7V 5 



= -9 . 8667 X 10“, A» =1.5019X10“ 

lfcM<Oft$f (CMIE I'VXffeS. 

[00 8 1 ] 

fi-yXi •9&5Jil£0!l 1 <T?7fe^iis 
jgffi'SJfgT-fc.So fisJiLli, r<D|IJfe^Jl<D^*Ji N 
&X/X 9^\fy9rf> /■ 9 <D z, r. i: 

r. irfsrig-efeSo 

[00 8 2 ] n <7>3gJS01J 1 m 2 

0Ji7p-t*il >9T-fcoT, 

<b ' -ftt ±6®*#* ft » iE $ V ' $ . 

[0083] mmm 2 ti, m2 \z 7 jk-rm^.<r>yt^mx~m 
SFffi?^R©jE©ffl#fASr«p07 S?r/uSJBJf^*uv 
Xitt;Jc:T^jErg$ixTV'5 0 rcoH^0ij2li, HKsM 1 

7 v*T ^xXSrffii '5 c b\z i 9 „ 




25 
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j}S3gSfc*9 , M-b-^AOIa X 
[0084] 7^tr 

H$C0D u xX IcxM/S $ iix V ' 5 3t^5R * 1*5 r 

<t fc^TliEXfc 5o 

[00 8 5] HJgM 2 El 2 1 t-^-Til (5 

XfcoT UXXftitaS ltScT*feS(rt>^^ £,i“Wi±& 
lfc^/5* &£ft- MX $ 4lTV ' 3 „ 

[0 0 8 6] HJ60'J3t4 > B3t#t#/fre. WttffilJ: 
Oil:iEwyX > r&u:/X. ieuxXod 3$:x> uxXli 
xm^M^V')^^'yb<D%^X-b^o o^yVoft 

Xoili/yXi, 

®yyx©|2yyxt 1 ®flff£iK<7>u>-Xco3?3 uu 
xicx«^$HtV'5o £fc. «9tt, I2yyxti 
3 uuXcofigfrigtf b^uCV'S,, 

[ 0087 ] yt^M'pizy itTsumm 

Sr¥^^yX?rfflV'-c, #SxfA±fei&^Sr &#ix**X 
l-cv' 5 0 osot tfeWoSi yyx^7v*7;i-® 
sgffMi^yXffcs. 

[0 0 8 8] X<D‘MM& J3»4, ®rSX>#?l/'MitUVXX 
#(-to±#,HX^(X>MlEcoB@|®*u>X^-Cfc5 
*s, tflfE7v ! r7i-SffleT^^jU^XSr^V'Sr <t{dj; 
5 ttXfeUX^ Sr &$? K*tX b T V ' % „ 

[ 0089 ] zcommm it. mm#*?, \z ?*■■*> *y 
L,xm\,'Z>z.ktf-ziitixb2> 0 
[00 90] Ml&ffl 3 CDlIXM'-tXffi (4, El 2 2 {X^-f-il K> 
T*fc-5„ 

[ 0091 ] mmm* 14 , h 4 K^-mMs-e. vo&wx 

y Hlx, |i/yX, iEvyX, ieuuX<7>3 #cffi&<DU 

hay*—D XI&9I4, XU 

uX<}:XuuXc>^lc:iHg$ix-tV'5o oS 9HJfe#i|4 
14, fettft 14 9«»c3p[ «®yyXt*fc5ii uyX 
ib ¥(a^-C?fcoT^ir bT^WfeiR^SrttX-fS 
ffffl^of2yyXi, gOi:, Wa^T'XirbT 
teflH^Sr^-r5»3 i^yXtKti«$iit*9, 31 
3 yyX«S7 ^TyPSffiSf^^-XiTUUXT^ 5. 37* t> 
&.$$(D¥47¥- (4X? y<— iJ y x xfc -5 0 

[0 0 9 2] rcoH^J(X>3t^*fi. F*m 

^*J*> yyx^K’rt* ^7ffl wyxfui v> btt-s« 
•KE>3U60!l<X>)te^l4, ftft ^JaUWTx #Kfg^<£>£, 

XSrfflV'T. -cofg^WfeiftMSrftm-ffiX bTV'S, 
[0 0 9 3] i<7>HJg0i|4<7>4 otm&(»%^<r>i§i 
io^loivyx (|3vyX) x*3§:£ 
•fS^^MroWX^HllT-fo-5^, 3li£tSj4T442L<7> 
iyyX5r7 v 5 T^®Sr^^uy-X(c:bT, r<ou 
yXl:)6iA> < {- bfctfSoTffitfr^'J' 



26 

$< ft-54 3*4«4Sr»fc-e-CB-C«flfef «=*^iMISr 
Ml^iiEttV'S. oS t) 7 ^T7US®Sf^^JUy 
X<4>jS£KK XtDffitJrXl SrfS *H4T a -nlXft Sr &£? t^MX 
bXV'So X, 7^T/uM®^f^*UXXSr-(Dj;9 
=i-^itZ^<X)ttXli:*nx.XM*ilSllcoM 

Xt>*TtBfc*3. 

[0 0 9 4 ] Sfc. x^T/^fitfr^#X|j uyX®lf 
KiTa^JRfft$rS#fc:ttXi-5;fc«>fcH:, TI2<x>^# 
(6) ?;lJ£t5rti55ISU'„ 

10 [00 9 5 ] 

(6) -0. 1 <£N Id e 8i < 0. 2 

i-8 

fc/c b e ti*XW^@Xfe 5o 
[00 9 6 ] t>u 3zW (6) <75TPM6co-0. 1 Sr m 

x.Z>k. 3-^te*i8S«X^at4 9, XPSfficoo. 2 Sr 
&x.zk=i ^teaEi#**xja*ifc*5. 

[00 9 7 ] X. a^H5lttSr-JlA#]C*]Ei-*fc«>fc 
(4, f£# (6) <X>{^>9ixTIE^# (6-1) Sr IStS 
bt/'o 

20 [00 9 8 ] 

(6-1) 0<fiN Id e‘ i <0. I 

i-B 

(6) (6-1) <DTPS[t<x>OSr@ 

i&^ttXXS 1- & y 37-hPMt <D 0 . l Sr@ 
4 5 <t 3 -y ilXil^WXigpJ tr/i 
[00 9 9 ] mM&!4<7)£ 

4jv'x, {&^6DfeiKM^s»i-Mxxsxc A(a4 s m.y 
4 y ’bfefrflllc, TSE^# (7) si^tsxyyxs 
iV'S’t^U uv\ 

30 [0100] (7) 0. 0 2 2<l/v. 

fc/cb, V. iZt&y xy byo&WnjEU'^XtDTy^m 

T*fc5„ 

[0101] tL*# (7) Sr^J£b#l'ir{SipOfei& 
tisttx^si;*5„ fSj, Hlt^J4 1^43(4 5^3 yyx 
^±SEXUXXX'fe2>„ 

[ 0102 ] Sfc, {S^WfellXllSr— JS&WfnrfctX-r-S 
7CJ61C1I4, (7) Ixf-txTTE^# (7-1) frffi 

u\ 

[0103] (7- 1) 0. 0 2 8<l/v. 

40 t>b^# (7-1) Sr®J£ Lfcl'tlS^W&iRMtfSMX 

[0 104] 4fc, 41JE^^7fe^SrS^-rS4c*(x 
14 v StlfE^# (7) X14^# (7-1) cof^mxTIE^ 
W (7-2) «r«JB-TSr i3»*ffl*LV'. 

[0105] (7-2) 0. 0 3 3< 1/ v« 

*t>^i^{S!)(X> uxXco^flsdO^ffiSr^aDlxi-ix 

[0 106] b<D4 5(-. rco^0ij4l4, yi^T/l'M 

uuXSrfflV'S iifxi t). JEV'BJ^X, /J' 
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§!-e U'sXtic&O'pm U#3 <o T\ 

ir;4S^*«lT'fo5„ rti,e>=g«l4, litt« 
^gp, /<77H-, ®*2gg, x^y-^Sr^/TV'T 

*r©fc«>:L;h,$>§S 

H-5o xme»3fi«K«V'bJx«3t¥* 14. ^bl-il5V' 

TyH!JBW^^^^XS:ffiV'TWia«*«r+^U:*fc 
1~4 51wb7ct,<OT-;fc5„ 

[0 10 7] 47c, #S<7>fcftj4;^SrX;'> 

hi-Si5*aHBSr»fc-er5ri**FT«B-Cfc9. 7-^7 
/I'fflBlfr*#^ uvXtcr co«t1tg££Ffc-£3 r £ a* »Ttt 
T-fc3. M;tl4, 

t>v £/jsM4bv\, 

[0 10 8] 47c, U^XtfJi 

SilfcftS :*>'> ht-^SWBSSrKttS^i&WgrefcS. 20 
$J/I4\ uV'XrottflcWWffiUTfiPil 

S-gitSwi tfS*T#rc*&>£„ 47c, «*>l4»«-Ctt®-t- 

[0 10 9] 47c, ^Xoi® 

4fc£rffi<SI^K1o}xl4, i^ffi»c:®#r*^^$-er^it5lSI 

[01 10] r <7>HlfeM4 (DDx^ati, El 2 3 1^4 

[ 0111 ] mm&] 5 14, @ 5 t^-t-4 5 i- , 
fenn:, A^vXiriEU'XX<7)2t&:lcT^$n7cU h 30 
a?*— x&y t4Au^x 
iriEU^XtoP^iiiEg^nTl'So o4 9 r. <omMM<D 
5t^*l4, 4fcflcfli±9«»w, ^BflU^X-eBf^SrJeif-S 
fffl^ofl^Xt, R9t, ?flu>XfgM 
2 U^X4t)1#^$ti,T43!?, l2vyX 
tfS 9 V>T) I'M mffimftft u V XT'fc So 
[0 1 12] r<7>m6M5f4, H^^lSV'3fe^^4?fe 

P>45„ Z.<omm0 ll<03t^3SI4, Bf^/Jij£V'fc*lc, # 
tc^<ofei|X^(7)ttIE^SilT*$5^7i s , ^TyuHBtfr 40 
^^^^XSrffiV'TrjxSrS^fl-MlELTV'^o -<0 
?5?T/wS®*t*5M&1<'>'X14, 

<DffidS5pffi-efo‘5, b7crtSoT®lffM4d 5 A< , 

[0 1 1 3] 47c, yiyT^mmmm^i'>^^lE(D 
mmt> &trt s 0 o-e-< ->'7^ -/wfn & mie-t t> * 

bTV'3„ 

[01 14] C <OSHJ£#J 5 <Z>lfcM:tfc&f4, El 2 4 ir^-f 

m>?T~$>z 0 

[ 01 15 ] mmm 6 14, ei 6 gvftwj: 50 



V Wile, IE u>X, luyX, lEu^X, ieu:/Xco4 
ftcoiEu^ xizxffif&£ntz&emft^mr~hz> 0 04 
9«fc, WftoSU'VXt, 
fol2uyXt, S?iMoi3yyXt, ¥£i7B 
t®f4yyXii»)/j:5 0 -ett, l2uyXil3 
yyXti! 7 v ? T7UMfflef^5>^Jl/>'X-efe!9 , r<£>7 
/T/uM® i^Xlci 19 

irM3Ebrv>5 0 

[0116] rwlUfeMtt, SMligiy 1 -'— 3fc^*^<T>{S 
If «WSF»ffc £144 53t^6* PfflH#5tOT-fc5 0 4 7c 
tfrWw^i yyxti2 yyXfc4(j ? tffi«i3 yyx 
i*4 uyXi:^*#*XI4«*Sft, )t^5R«f©3? 
&Saiffi$:»e>-4w£K:.fc 9 Si® ^ Sr ft ± $i4TV'3„ 
47c, ffr^i^i:Sr(Sl4^7eU'>'X«i®lc;br, # 
3-^HX^, Ml&iiX^<0*fc*MxitSr&£f 
KttEbTV'*. 

[ 0117 ] (4, i la y u— < d %^ 

*-e*5a*, 3t«i±fc*»©3t^**E«b-ctt»igy 
y-t§y «t -r 3 r t^aijfeSo x^4tt>y 

t zm&t>-£xm 

[0 118] zcomMfflco /£ < , feHXllSrHlc:^»ir 
MEX'57cfe(df4, TfE^fP (2-3) 
diM4 bl'o 

[0 1 19] 

(2-3) -0. 0 5 < 1 /Vi <0. 03 

C<Dgft (2-3) £r®J£-4dxl4, d$l, CB, FB, 
<D 3 J^gcD i&LhfeltX^S: & ft IwMiE-r 5 r. t 
Z> 0 gift (2-3) (O±.m\&<F>0 . 0 3S:^x5t#± 

TPS(il:<7)-0. 0 5^44 

ttt±6iRSfe»s«jEii*lte*«. 

[0120] 47c, 4 <0 * 

lw{4, 3M4 (2-3) IcjDXTTIB^# (2-4) 
S-45bir^M4bV\ 

[0121] 

(2-4) -0. 0 2 < 1 /Vi <0. 0 1 

47c, ®^Sf(-«IE'4-57cfelC(4, TIE^# 

(3-3) ^®SX5b<t7)5S4bV' 0 
[01 22] 

(3-3) -0. 0 3 < 1/V. (g)< 0. 02 

JrSE3M4 (3-3) Sr«a-«xtf» d^, F», giffl 
3 jSftWtt lrttiE-4-5 b t ^nltglc* 

5. (3-3) co JcPg[t<7> 0 . 0 2Sr@45t 

®/felRM^MiE/S»;7j; tj , XTPSttO - 0 . 035: 
mit* irlE6±feHX^^iEi®PJtc74?)o 
[0 1 2 3 ] X, l/v, (g)74STIE3M4 (4-3) Sr® 
S-mtf— SM4 bV'o 
[0124] 

(4-3) -0. 0 2 < 1 /V. (g)< 0. 01 

r (DMMm 6 <OllXM4>cai4 , El 2 5 HO T-fe 




( 16 ) 
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[0125] MMffl 7 14, El 7 Ir^-TiS 9 IE 

©i/yXSft^rouyXlfijErouy/SfJ; 5*5 3» 

ffi)$(DX— A. U'VXtfcS, i?7Amm 

uyX^Lfct(DT-fc5. o£ 9 , IE 
<T>%\ U-X$M4, SSWWPHS-e* 9 tt-h*5 XimtWtJU. 
Srgl2 UlyXiSKiBdiSitAltS-fr, ®2l/yX»tf 
3ky^it *«FB*^r«bt?fco-c, 

# 5 (HS&S co-fnsrffll-r 5 flUfl SrW LT V '5„ 

[0 12 6] £fc#u>Xf¥<o«/&t4, JSl uyXHi! 
4fc#« J: t) JIB , BDffi SrttHW te Ift It fc ^ =■ x 4» x »#t © 
jEuvXitfcfc-clftfcSiXo *2U^X»«J»{W8J:9 
>113;, ^uy-X.t^u^XirjEu^Xcostt^^y'X^ 
-t1#j5££n, ■?r<o5^c0 2#@coAi-->'Xi]EUvXir 
l4«-^$ix-C*^-U^XSr74 U, f3l/yXi(4 tv 5 
T/yMffitfr^^fiu>'Xi;&i;iTlft5!c$*vr v'3„ rco 
I3yyxsii, ^iu-ctelft^Sr^rLrv'Sfci&te 

CWlfLt-fe 

iJX^S: 7 v?T l'5Cilii9 
&m-«IEbTV'5 0 

[0 1 2 7] 'ST yyxsr, 

w<£>HJi0ij£> 4 9^iX- Al/yXMl'5g^ 

(1) (2) £ a*HS U 

V'o 

[0 1 2 8] iifi?, X— A^fe^l4, X— 5 >^<0^(0 
UX^l&Sr'J' $ < -T 5 7c*lc # u yX»«H A 

£?K*tIE£*iTV'3r ir^SS bV'„ -S-cofc*, 
l^oV'Tt# br/Xflipir i V;^ b 

J7 h/U/5SS$f l-MiE$n-CV'5 r btfm&fiZo bfc/45 
or, r-^T/yMffi^r^^^^^XSrX— 
V'^^a-1314, &fl= (1) £;£# (2) £ fr |R|I*K:M£ 
t5:i^SU' 0 *fc3=# (2) £■£# (3) SrID 
Urt>H«W«i*iS»fens. *fc3t^ 6 * , ffc 
7^T7^®&f^^U'>'XS: ltfcfcttlStt 5#-£-l4, 
*# (1) SrffiS-TSr ir^M^LV'o 
[0129] r<T>3lS&0iJ 7 £>HX^|£*ftf4, El 2 6 , El 2 
7, El 2 8lc^i-®i9rfo?)„ 

[0 13 0] H1SM8I4, El 8lc:^-r4 5l=4fettflU: 9 
flUn^l/VX, iEL'VX, iE U^X(7>3t!c<7) yyXJ; 9 
ft *5, jEu-y'Xtlu^XoFBllriKIl^BHa^tt/cW h 
n^^-— £>•*>„ oso, r cojfe^ 
^14, ^{I!l4 9llltc, ¥IH^rBtfSSrJ£<-f-5«UH 
**•*-•5*1 yyXi, Ltli u- 

yXt'Mt Sfl^rofeiRSSrMlE-f-Stf^ &*-*-£ ft 
2 u^X,!r, P5i!b®tt-e±i LXMfflSr#t5l3 
yyXi,t»)457fc^ir*fc5„ -FUl2i/yXA:7 
i?r ^mmvt mma w yxt- & -5 „ 

[0 13 1] r<7)Hffifiaj8<X)7t^|4, ®rftdSj£<rt$i 

<7> {±1 515 -5 
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14, M^XffcSOT-, 

7 v>7 ji'mmmmftm 

u yX Srffl l't: <ofg§£<o Sr a»lc WIE LT v ' 

5o 

[0132] 37, 7v ! T/i-M®tff^^l/^Xf4, 

fe 9) X N <Di&m\£ b o T£F £ b 

V'o 

[0133] ZtDmMMX' 14, 
vXSr«E9 

10 feHXMSr«iE-rsfc«)lr|4, T1E*£# (2-5) Sr«S 
bV'o 

[0134] 

(2-5) 0. 02< 1/Vi <0. 5 

tl^# (2-5) coTPIfficoO. 0 2&mz-5tmm 
<D&SLmt)'WE^&Kt£9 . ±.mM.<oo. 5*m.x.z>t 

[ 0135 ] ’xz.<o‘mmm<DZ. o leg ? 9 <t 9yofcMz7 

i?7j HI vyx SrBa® LT(g^<X>feiRMSr— 

TIB^# (2-6) 

20 tsr kfrW.-£ LV'o 

[0136] 

(2-6) 0. 0 15C1/V, <0. 1 

tu (2-6) <D TPKfii: COO. 0 1 5 Sr ix5t 

^^(O-feitRM/i'MIETFSIc ft *9 , 0 . lSli 

5 fcftftofettftaMiiEiiftte**. 

[0137] 4fc, H^Ml'yXrof^©fS 
$S#i5irl/Vi 14, 0. 0 8&TF 
4 bl\ 

[0138] Sfc, bvXtoB^+t^Fn^atnTiS^' 

30 |4, ^77l;r«t5Ct^ItU' a 

[0139] b (OMMM 8 C01txn^ffil4, El 2 9 
ilorfeSo 

[ 0 1 4 0 ] 9 14, E19 IC7i%i-®J5S;<Ot>COr, A 

yyXt iE yyXro 2fto yyX4 9*9, MyyXfi 
ic^t) *SE«$tVfc3t^*X?, 

<D%^JhXhi>o 

[ 0141 ] xcommmn. m^co/sv'Tt^r, ^ 
iSlvyX^ifr^^? ldfflV'S>lx5o rcos^ig 
MI4, Bfrft ^5/2:V'fc*{g^co#,i{X^<oMiE7i5Billrfc5 
40 ^s^i u^X<07v ? T7^H?r^^bvXtc4l9^$f 
tilLTV'S. 

[0142] Sfc, 7v?7/HiW^yyXffc7. 
^1 UVXSrB0ffiSr^!9(lllC|6]*t7cX=^X?^^^b 
fccor^lRM^^^I-MlE^ttTV'-So 
[0143] ^7t, 4 9 bVo&Wvm 1 UVXICI4 

^®SrfflV'T*Jt), rco^®lr4'9®rft^£V'^ 
irP^SbTe 3-^lt5fMSrS»b^tIE LTV' 

■So r<0^^ffi(4, b)Siaicrff< 1C bfcaSo TIE 

«0®Sf7j^n</ i 5 4 5/ i ^rfct), btil^4>9, S 
so ftiRMfcS^ttiEurv'So 
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1 1 *jmx& v , ^ruz 4 v mm »--r -s - 1 

[0144] 

x- - r- 7 '*- -X-W 

l+Vl-(l+IQ(y/r)* »■» 

[0 14 5] _blE^;i4, xl b V . y$Eb§r 
'XMbW.ftJj$\^tr>tLb<OX. r 

k , a .. mtmm&Mx&z* 

[0 14 6] bcomMM fix #SSffi£/BV'5 r 

L4c3fc^*ic ft W#4c b 
<dx\ Lfc/jj otiif ^ x+i¥m<» 

lit, x-e y-m&mwft^mzLXtev , Latins? 
(4&ft<i-3 4cft {cm '57^^14, u^XftSScro^'ft 
l vhMftt^/i^^nSo t UTI4, 

iS v ft «b 4u&^ b & ft {cffilE $ ttr v 'ft IttUi 

* b*v'. r nb**»4teii*jE (D&&m<D'pte\,mm 
^®^T*i4Ki®T*fc-5„ vfc ' 4c r . comM 

14, Dl^u 

vnm^ni&commcoyt^ t LTm\h,tf »*«-<•* 

al o 

[0 14 7] wCOHJg® 9ftltXH^iai±l2l3 0(r^i-jfi 
•5 XhZo 

[ 0148 ] mtem i o tix ei i o {c^-ra k> comm 
-e, luvxtEuyxt ioisw 

FD7^-*7?^70)tfIt, 1±^ l^XirZE 

uvX<7>^irgSS£4x-CV'5. oS')W«i!)it, 

Xir^«) irBa^T^i: -43112 u 

'''XtlzxMmZjxfzft^MXx mi uvXtfS^TA' 

§5!®!^#* l^>X-efe-5 0 
[0149] iftHJStRI 1 0 (4. ®^^J£< , f*9SS<^*f 

}fe^l4, j£l'®;ft<734cft, 

y^iSSffMl^^X^l'T, 
Srfi^fMffjE UTV'So 

[0 15 0 ] r.ftHJSMl o WlK^^i5iLI4, El 3 1 (Ct^ 
■t'iit) T*fc-5„ 

[0151] 3!J£0i| 1 1 14, El 1 1 t^i-ii •? 7 v f T/t' 
Ilfff M wyx l ftl:t 5 04 9DD 
B5SrW*«fc ft{t4cX i^T 

^l^^X4'3/4'3, 

X©t)0:fi!l®ii9tffll^O. 9 4 7 lmmftBBlCBttb 
tl.TV'3. X7^7iHaSf$^uyX|l, j^fCasiE 

r i =68 . 7540 di =7.’ 
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* [ 0152 ] zG>yt¥& t4, 

[0153] ®:8tfSj£l'4cft{t 

^juvxtc: 4 'Qtemco&m.m'&mzffiiE ztixi'z, 
x&y *7 

ir{c4*3, tt«wa#f*©SffW4S:A< L-Ctt^MiaSr 
&#ic«IE LTt'3 0 

[0154] rft^MM}-43V'-C#t.^WwieBLfc 
10 ¥^#7X14, 47^— 4f7XT*foS„ 

[0155] 44c, ^«(7>[lflffiXI4^{B!lftaffiT-^^ 
i-Sf^cofeUsMSr^*? 4 *3 

7cft(ctfj|B<7)^# (2-5) £«mr3 4 pic LTV' 

3„ 

[0 1 5 6] 44c, 7 v>T i/yXoft 

^£t'3£,‘&^£vJ'$<i~34cftiC{4, V» (73(®:5r3 0 
£l-h{c-f3 C i#M4L< , Vo ^4 0^±T'ft4U4— 
114 LV'„ 

[0 1 57] t/h, 

20 9^T7W®Blff^*W'^X©3ttt±©««T*N. (4, 

1. 5 5Eaffe5Ii/)iSi U\ 44c, 4 K> &£HC 
MB-r5(-(41. 6 Sl±tf M4 LV'o 4#{c j£IH^ <£> 3fe^ 
^£itj4i-34cft{cf4, 7v>7/i/IB#f$^yyX© 
TtttiWffitff^No |4, 1. 6 5£l±X&>Z>X btfm.'g. 
LA'. 

[0158] 1 1 ftllXM^a»4, 132 {Cttc 

•4ilt) Xfo 5 0 

[ 0159 ] ^jsm i 2 14, Ei i 2 ic^-r 4 9 ic, m it 
{K1413JIl{w, I U7Xi I U7X(7) 2 ft t Ti^$ jit 
30 V'5o 04 t)^(R!l4 JHH(3, iptm^ft^l u>x 

i, [HES:^ffi!l{r[^(44c^ =^47^^«0^2 yyXt 
4 9 4£t), Iiuyx, m 2 yyX*C7 
^yyXffes, 

[ 0160 ] dftnjg^j i 2i4, mm* 

LfcMffcot, ^icW_hfeHX^coME4iffl 
il-efe5SS^^^^)7fe#^ic:43V'-r, 

^u>X L4ct><OT-fo 

5, 

[0161] :©MM&lg^7y7- <7>^ihSrS 

M^X®ff$S;5 0mm£lTS-i--5ri;^M4 bV' c 
3 OmmJ3JlT»w-rtt(4— BSI4 U', XiOl 
1£®(4, !2l^yX5rt# (2-5) 5rISt5 4iK 
LT4t LT[ff^ft#,llxaSra»»c:ttmU-CV'.5„ 

[0 162] CroHJg0iJf4, ?t^4 Dft&t£H)fc3fcjJS3z 

^T*(4^ L4et\ L4c/45oT0iJxf4El4 3 lc^-44 9 
^e^r-TIS^— Sr#t5gii'yXtE^M-t 

ffi's'btlZo 

seo n. =1.48700 



vi =70.20 
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r » 
r * 


=-37.5670 
=-102. 8470 


d: =3.4740 
d* =0.6970 


ni 


= 1. 80600 


v * 


=40. 90 


r < 


=84. 3090 


d< =6.0230 


n* 


= 1. 83 4 00 


v * 


=37. 10 


r s 
r « 


=-50.7100 
=40 . 6610 


<U =3.0290 


n 4 


= 1. 64400 


V 4 


=40. 80 



z.(DmM&itm4 20 mm 

£rfS(t X*a-£ <£>i&3|:t£R»4HI 3 3 (C jprt il K> x 

fo?)„ ffi_h!2P>gPil4, 5 0~ 1 7 Omafomo) 1 2 Ommgl 
fl-CDfitKLX t>4<. 31^ 

i-b<Dk&&mzxibZ> 0 

[ 0163 ] -Mmm mt in i 3 K^-ris t> . vottm 
J:!3JISl£. IE u->'Xt^uvX(0 2tfe;(0i^^X(c:T^j5S; 
Stirn-5, Oft), WitWX DWfc, DDE Sr^fffflUc 
ft»4fcX-*;fr;*im<7>Sl uyXi, QQSfrlfettlwffl 
itfcx-*X7;*^tt<olg2 i^yxt In 

yx, i2u vx#k 7 v>r i^xxtfc 

o 

[ 0164 ] 

trc t©x*fc 5 . mmm 12 1 
ra«^, $di±&itxm 

SrASftettiE LtV'5. X 7 ^T/L'S®^f¥MyyX 
coMKIriE<oa#fX)^^fc-lt. BwjgRS:* U'^Xcom 

✓<— /Pfn-Sr Lt 

V'-5o 

[0165] b<7>SJ£#J 1 3 HI 3 4 

•Tiit)T*fe5o 

[0166] 1 4 J4, HI 1 4 (C^-T J; 9 {£, !$)<$: 

<R!l<t *9 JUMtw. aEt'^XilEl-' xXt^.l''^X(D3^ii(OU 
vXirrffijsgbTV'So o* DDfl®Sr»(«W^rtyt^ 

^X7^^^co®3 uyXii !2uyXi)(7i/ 

Tyy^fflST^^U^XT'fe-So £<0.1: 5fc:7i*7VH! 
aiM^^u^XSrSv'Sc: bizx OTOi^feyyX 
fcXttSE©BJSXfc3*±fti|Rife«:A#fc*liELTV' 

3„ £7cSl nvX£[MJE&4&#fl!H d|pjltfcX=*X7* 
ff^b-r-5 r iK:J:5Wc#ffiiRI6Srft»fc#jEU-CV' 

So 

[01 67] XCOSM0H 1 4 C01|XM^5£»t;, HI 3 5 1^ 

[0168] SJS0!l 1 5 14. HI 1 5 tr^-f-jfi 9 X, ^ 
{lilt 9HIK, *uXX^!EnvXw2t!crou yXlcxl 
)£bfc 0 o*0fcflcffl|,fcDJOtfc:, BflffiSrtMMfcrtlW-fc* 
=7*7ftOfiyyXi > Dfl®£^f£{fa~-fp]f47::X 
— ^X7^^^<o^2 yyxt 4 < 9 * 9 , Si yyx^7 
v?7^s«f^yyxt*fe5. 

[0169] XCOS^ 0 tJ 1 5 <D^Mt>. M'&gttt&ft 
mm^mvfzb<Dx\ u^x^^tscxfc*?, x? 
-97^il^f^fyyXi! ltfcxfc-suifcftfcl'itifc 



fcUifiJtS^rottlErtSfflJiiXfcStfb Si yyX|:7'^7 
W'XSrJB t 'T W-hfeiRIS Sr &£?lc«IE 

ttV'5„ 

[ 0170 ] z.<ommm 1 5 hi 3 6 tz^ 

10 -rat) x*>s 0 

[oi7i] mtmmm n, 1 4 , 15 <D^mbm 

mm 1 2 1 mmmmmn9+<DX,^x3bz> < , lxc^o 
x, «*.arH4 3 ^-rr item&i'xxkm'&ttx 
ffiv'bixSo z.tibmmm 1 3, 14 , 1 5<d%^<d 
ilXztEHl *£>, HI 4 3 UlTi'-r^D'fi^ nvX5r^p§ Sr 1 2 OmmlS 
(tXjjfi-^ltfcl^CDbOXfcSiJt 5 0mm~ 1 7 OmmCD 
FS]X 12 0 rnn^comXb 4l\ X 1 2 0 mmK^co^'g- 
ir*5V'Xt>, 

[0172] SJS01J 1 6 14 . HI 1 6 ir^-T a t) X. 

20 ffi!l4 t)MIK, A^y'XiIEn^X<D2ttc0U'XX|rT« 
/SSftXV'S. otr ^#<I!I4 9JRK:, SUtffiSr^tf 
MTOttojBli'i'Xt, S¥ffi£07'97;H«» 
^yyX©^2 I'^XbhzXffil&ZixX^'Z)', 47cig*t) 
14, Siyyxti2yyX(oKraitf)rti3t), * 
b^fflcDSffSffi^hr xf7*xfcs 0 

[oi 73 ] site#! i 6 14, rtS^Mftyyx^frr 

S#tE5:i9;tt7croX9fe^*S: = ^<r Mr#u#, XI 
1 U^Xco^^wffiir^-^T/yMffiJff^^Xin^vXt £■ 
30 ^bTissrsT^tr^b^-s. -£Tz? 'Jr ji'm&mm 
&^i'xx*fc<D^m=f-b&m-rz>£o tttfcsw 
x, 7 a?r yyxoi^i &#£? >5 4*i» 

<7>44SV'SX b #£i}5tr y'JTj 
cotajijim srffisR-fk aiiR-s o 

[0174] b COSiSM 1 6 HI 3 7 

tlDX'feS. 

[0175] SiSCT 1 7 14 HI 1 7 (r^-T 4 5 I-, ^#{011 
4t)JHi£. lEU'y'XirlEl^ vX(D2tfe(7>u-vXlCTltfiS; 
£;JxXV'S„ OSD, *M*«4t>J0ifc:. 7 
40 f^uyXoSiyyXi:, @SfS^i^S2y 

>XrirT<ffig$ixT43t) I4S 1 \sXX(D!fofcm\z 
laBLTfe^o : © J: 5 1' 7 -97/vSiJf yyX 
40tfrM7t^*r-£b:4 •? i#itXM?r&»bMlEbfc^ 
^Xfc-5o 

[0176] @tfr^t^lStT-l4, XM. r S P I Ej Si 
26t4 6M~ (1 97 7f) trfE^$r,TV'5,4 9i- 
Ml:®V'M#igSf$^oyyXifitJ5o 
X, LfcriSoX, SfJSESifi0iJ<O7-^ — ^1-14, 
?>)l5iM5rb^*X9fe^)I-S^B7iU'VXt L-Xtt^^ 

50 77^1, <D{ 5tSr 
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[ 0177 ] 

^uvXco^l U/'Xi!±i bTSS&'flUH Sr* b, 0 
iJrS5t^3?iT<Dm2u:/XK4>9, ±tlTi$©M 
/«£ o TV ' ^> 0 

[0 17 8] i©MMl 7lt l/^Xtt^W^7iV'/£ 

4*9 ^Mbsae 

bT#Ib{g^<7>feJR^£r&0}b#IEbTV'-5 o X:©@ 
IE<7>®iff *£*#*>, A^TA-M®#?^ 
#mV"XX4 *9 fcttfflgibKB L,t7^7/HISf$M 
U^XcoaffiT^-f-S^^WfeitR^MI bTV'3 0 
[ 0179 ] zcnmM&ifoyt^mvi. rtiiwsftw 
x^frt); X ymyt^&m^RI^'ibixz-b coTfc-5, 
0^a7fc^l?iTS:mv'7cb<t(b4<9, B^7)5 j£</JnMT 
b:/XtSc$r;ii'>/4 < feiRM^ = ^ilxa^ftilXM;$ 5 &£?Ib 
«IE£4lT:fb' 9^Abbflfg^^f#AT=gEgtb/I? 
V'4xtia#WTfo^o 

[0 18 0] r<7>HMMl 7 03 8tb;r= 

Til 1 ? Tfo5„ 

[0181] MM&l 1 8 14, 018 fC^Tt COT, tyuVf 
{I!l4 tJimirA 1'XX4 :eu^X<7>2&<7)U>'X(ct#j& 

TV'S„ o4 !9 bW}fc^f4, W«R!|4 >9 011::, [HffiSr 

UVXt^ll ipEjfi 
i/yXi 4 <9«fig$tv, H w>Xi):7v?7 
7ua®^T^^J^>XTfc5„ bc7>7fe^i4, liv-y 
X^gEir tT WrftSrJSffS-fl^Sr’b'^, ^2 u^X(4£ 
t bT*£&fEffl£rmbTV'-S 0 
[ 0182 ] z<DmM&ix\±. m<9£'oyo#m u^-feiui^ 
VO^^iCD-^' &V 'rfiVOffiJtT <£> 7 v? T/MS® V" 

^XSrfflV'5 r tlci. t)#(c: 

^<Ofei|Xi£Sr&#(bM;EbTV'3 0 Xi©Ili/yX^ 
X b7cb 4 Id 4 «9 tom-HX^S: &£F(b*|IE 

ltV'5„ ttili^yXSrUD BSri&tJMbfatTTcX- 

TV'5. £fc|g2 U'b'X^SauvX^L.TeSf^SriSj 
ffi(b#12 bT i|XMW^»Sr /Mb b7c. 

[0183] b l 8 coitZ^tftte, 039 lb^ 

■f i!9T&5o 

[0184] ^JS^J 1 9 14, HI 1 9 (b^Ti! 19 ^#{14 
•9WK-, AbxXtiE^>X(7)2tfccow^X(CT^^ 
i% TV'S, 0 4; ^{RltbDOffilbBlTTcX =7V *^.^T 
bTH^^j£lfS^$r^Tt-2.mi uvXi^t) £ 

2 U^X£(cT 

[ 0185 ] z<ommm-i, mm&i 1 8 tmm-r^m^: 
(onmmx\ 

Mft^m?zm'xmuz£& ltv'S. 

[0 18 6] bcomi£0ij|4, & !9 Sr&A/T'A , IE<7)#*f 



/4b «?►) 4 ^^{KUwID^raTfe^^^fflV'^c £{b4 
t >, #{c«^< 0 #,HZM^S$fi-ttILTV'^ o 4;7c!g2 
w ^X<DIE u vXlc^ffi Srffl V 'T7fctt/9> b Id 
fi : <(cb)t^oTEOffitIr*^^< & 3 4 jTe^lbb 
T, #Ib=-^HX^, MBHZM£r&#lb*tIEbTV'5 0 % 
7c, Ml U^Xo^uvXSriaffi^iK^fflai-dlttTiX^ 
*777^«{bbT, L7c 0 

4 7cm 2 u ^XSrpjfi^Mfc Jc UTBSr ft Z Pi Blb^SE b 
TKHZ^<7)^*^/b$< bTV'3o £7c, dltffa^ 
10 #T£rmi UXXcOi&McftltTiaKb 7cffilr^-T5. 
b £ lb 4 *9 , «i±7tm £ tt 00fa ft^Tlb A 

#TS>B#<79A#tTScoig£vJ'$< bTHtfTa^ftJb-t-S 
4 5(bbTV'3o 

[0 18 7] b<7?miS^J 1 9CDI&M#t;Rf4, |2]4 0IC^ 
-Tilt) Tfc ?>„ 

[ 0188 ] m&*>* a, 

X vm<T)7t^4 bTfflV' b7v5„ 04 4 75^0 5 0 
14, ^W<7)5t^?:«-S^gi^mb7c^®^^-r0 
Tfe5„ 

20 [ 0 1 8 9 ] 0 4 4 (4, *3g9f!<7>5fc^ Sr ISM* X A lb 

iafflb7c^W«EB§0TfcoT, 0}C4JV'T 1 tf*$£ffl(0 
Tt^^Tfo -So 
[ 0190 ] 04 5 14, 
b7cB#<7>®0&0TfcoT, 01C43V'T 1 
^Sr®fflb7c>Pi-^i/VXTfeS.„ X2t4^^U'VX^rt 
^$4xTV'S)«m, 3 14^011 V'b' XT fo -So 
[0191] 04614, 

b7c^FCO«i&0TfeoT, 1 ^^SJ<T)5t^*SrfflV'7c 
Tfo S. „ 

30 [0 1 92) 04717, A^<7)5t^Sr?H4Mi-iSffl 

b7c^wmB&0TfooT, 1 7i5^?^c05fe^SrfflV'7c 

vtmgmzi xh z> 0 

[0193] 04814, T^^BJW^t^Srt^XXJX 9 
tbigfflb7c^CD®B&0TfeoT, 1 7i5^Bj603t^Sr 
ffiV'7c*f^ uvXSi5T*fo-5o 
[0 194] 04 9 14, 
fgtbiiffl b7c^etB&0T, 0^ 1 
fflV'7c*M2) u>X$BTfe5o A4i4at^{t(757c*cOT^ 
AT, 5I4^^«, 6143-314^ ?/ATfo5„ 

40 [ 0 1 9 5 ] 0 5 0 14, 

gglbigffl b7cWr<T)«tSl&0TfeoT, 1 7)5A^B^(7)5t^ 
^SrffiV'7cM^i^^XgBTfcS>„ A 7 !4l#^(7)^§fiT) 
7c«><7)T^AT, 8(4^^@, 9l4=g-a7V-r 2/TgBT* 
fc-So 

[0196] rfcSSemcioV'T, ttrlS^ffiS^^HtcSS 

frotooffi, 

Sr^WtSo 

[0197] ( 1 ) MW* 

TffiSr^o 57^ Sr#-45 A u- vXSr 
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